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• 738 eyes of 432 patients  

• Diagnosed at CEI with LSCD between 2002 and 2015  
• Mean follow-up of 68 ± 55 months   

31% Congenital Aniridia  

21% Chemical Injury 

17% CL  

10% SJS  

6%   Iatrogenic  

4%   MGD/Rosacea   

2%   MMP 

2%   Unknown 

1%   Atopic Conjunctivitis 

1%   Ectrodactyly Ectodermal Displasia (EEC) 

1%   Poliglandular Autoimmune Syndrome (PGAS) 

1%   GVHD 

<1% Others 
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93/738 eyes (12.5%) with LSCD had previous 
Keratoplasty (90 PK – 3 DALK)  
  

All Kertoplaties Failed 
         

14 eyes :  Also s/p OSST with 
insufficient Systemic IS*              

         

* OSST = Ocular surface stem cell transplant 
IS = Immunosuppression   

- 2 CLAU 
- 11 KLAL 
- 1 LR CLAL and KLAL 

        

80 eyes :  Only Keratoplasty 

    - 21 Congenital Aniridia 
- 25 Chemical Injury 
- 3 CL 
- 11 SJS 
- 10 Iatrogenic 
- 2 MMP 
- 2 Unknown 
- 2 Atopic conjunctivitis 
- 2 Poli-glandular Autoimmune 
Syndrome 

        

Standard Keratoplasty for Severe OSD 
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Systemic Regimen Topical  

None CsA, prednisolone 

Single Drug 

  Prednisone 

CsA, prednisolone 

Double Drug 

  FK/Pred  or 

  CsA/Pred 

 

CsA, prednisolone 

Triple Drug  

  FK/MMF/Pred  or 

  CsA/Aza/Pred 

 

CsA, prednisolone 

Triple Drug with Prednisone sparing 

  FK/MMF/Pred (taper over 3 mos) or 

  CsA/Aza/Pred (taper over 3 mos) 

 

CsA, Difluprednate 

Triple Drug with Prednisone sparing 

Use of  Basilixamab and Sirolomus 

  FK/MMF/Pred (taper over 3 mos) or 

  CsA/Aza/Pred (taper over 3 mos) 

 

Lifitigrast, Difluprednate 

Systemic meds: FK = Tacrolimus; CsA =  Cyclosporine; MMF = Mycophenolate mofetil, Aza =  Azathioprine; Pred = 
Prednisone Edward J. Holland, M.D. 
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Donor Type Living Donor Cadaveric Donor 

HLA Type HLA Identical Non-HLA match Does not apply 

PRA % 0 1-50 >50 0 1-50 >50 0 1-50 >50 

Induction 

Therapy 
None None Simulect 20 mg x 2 None Simulect 20 mg x 2 

Onset of Meds Day 0 
Day  

(-7) 
Day (-14) Day (-14) Day (-14) 

Initial Meds Prograf/Cellcept/Prednisone Prograf/Cellcept/Prednisone Prograf/Cellcept/Prednisone 

Immunosup. 
Protocol 

 

Prograf taper at 6 mos Cellcept 
monotherapy at 12 mos 

Prograf taper at 12 mos Cellcept 
monotherapy at  18 mos 

Prograf taper at 24 mos Cellcept 
monotherapy  indefinitely 

Repeat Transplant Yes 
Yes, if Donor Specific Antibodies 

negative 
Yes, only if PRA is 0.  Prefer KPro 

vs. LR-CLAL 

Individualization of 

Immunosuppression 
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Holland EJ, Mogilishetty G, Alloway RR, Biber JM. Cornea  2012 
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OCULAR SURFACE FAILURE 

(LSCD +/- Conj deficiency) 

Ocular Surface Stem Cell Transplant 

Good health,  

poor lids/fornix 

Penetrating 
keratoplasty (PK) 

Repeat PK 

Boston  

Type I KPro 

Deep anterior lamellar 
keratoplasty (DALK) 

Repeat 
DALK 

PK 

Boston                       
Type I KPro 

Boston  

Type I KPro 

Boston Type I Kpro 

Old age, poor health, 

 good lids/fornix 

No Glaucoma 
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Donor  
Fellow 
Eye 

Pre Op  
Alkali 
injury 

Post Op  

Cornea 

Post Op  

Graft Not fo
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PreOp Va = HM 

PostOp Va = 20/30 

  PreOp Va = HM 

  PostOp Va = 20/25 
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Edward J. Holland, M.D. 
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Biber JM, Skeens HM, Neff KD, Holland EJ. Cornea 2011  
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Stable 

(72%)
186

Not 

Stable 
(28%) 72

Ocular Surface Stability 

Visual Acuity 

0 
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Total Eyes Aniridia Chemical 
Injury 

Autoimmune Other 

258 

115 

70 

38 35 

Eyes 

CEI/ UC OSTx Patients 

N = 258 Eyes 

125 with Severe Conjunctival Disease 

Mean F/U = 5 years 
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Movahedan, A and Holland, EJ, Cornea 

Society/EBAA Education Conf 2015 
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8 years post op 

20/30 
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Severe bilateral  

ocular surface failure  

Ocular surface transplantation  

with systemic IS 

Boston Type I  

Keratoprosthesis 

Keratoplasty 

Lesson 9 
Incorporate Keratoprosthesis Surgery 

into the Treatment Paradigm 
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Glaucoma Complications 
 

CEI Study (1) 
N = 128 eyes 

Mean f/u = 31.7 mos 

UC Davis study (2) 
N = 40 eyes 

Mean f/u = 33.6 mos 

Development of glaucoma 

after KPro 
3.1% 27.5% 

Progression of glaucoma 21.1% 22.5% 

Tube erosion 13.3% 22.5% 

Glaucoma causing loss of 

BCVA 

47% lost ≥2 lines of BCVA over 

f/u 

 

54% of eyes did not retain BCVA 

≥ 20/200 after ≥1 year f/u 

 

1. Ang AY, Holland EJ, et al. Long-term outcomes and complications of the Boston type 1 keratoprosthesis. ASCRS,  2012. 

2.  Greiner MA, Mannis MJ, et al. Longer-Term Vision Outcomes and Complications with the Boston  KPro Ophthalmol 

2011. 
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N = 126 Rate Pre-operative diagnoses 

Corneal Melts 19/26 (15.1%) 12/19 (63%) had Severe OSD* 

Infectious 

Keratitis 
10/126 (7.9%) 9/10 (90%) had Severe OSD 

Endophthalmitis 3/126 (2.4%) 2/3 (67%) had Severe OSD 

Chan CC, Holland EJ.  Cornea  2012   

*Severe OCD = SJS, OCP, chemical injuries 
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• Can be used for severe conjunctival disease 

(symblepharon, conjunctival inflammation)  
•  Where primary Kpro is not possible 
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OCULAR SURFACE FAILURE 

(LSCD +/- Conj deficiency) 

Ocular Surface Stem Cell Transplant 

Good health,  

poor lids/fornix 

Penetrating 
keratoplasty (PK) 

Repeat PK 

Boston  

Type I KPro 

Deep anterior lamellar 
keratoplasty (DALK) 

Repeat 
DALK 

PK 

Boston                       
Type I KPro 

Boston  

Type I KPro 

Boston Type I Kpro 

Old age, poor health, 

 good lids/fornix 
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